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TNTTTfll , W"™"- povm> PFTFRMTNATION MA 
BACKGROUND 

5 The present invention is direcKd generally to radio communication systems and, 

more particularly, to techniques and structures for determining an appropriate power 
,evel for a base station to begin trammitting information to a mobile station on a traffic 
channel. 

Traditionally, radio communication systtms have employed either Frequency 
10 Division Multiple Access (FDMA) or Time Division Multiple Access CTDMA) to 

locate access to available radio spectrum. Bod, methods attempt to ensure that no two 
potentially interfering signals occupy the same frequency at the same time. For 
example FDMA assigns different signals to different frequencies. TDMA asstgns 
dffierentsignalsmdifferemtunes^onmesamefrequencies. However, nether 
15 n^modologiescomple^lyeiin^hnerference. For example, TDMA methods allow 
for several users on the same frennency while avoiding interference caused by 
emissions on adjacent timeslots of the same frequency through the use of 
synchronization circuitry which gates the reception of information to prescribed tune 
intervals Oxhannel interference (i.e. inference arising from the re-use of the same 
20 frequency in different cells) is minimized to tolerable levels by on., reusing frequences 
in cells which are spaced a predetermined distance apart (the "reuse" distance). 

in contrast, Code Division Multiple Access (CDMA) systems explicitly allow 
interfering signals to share the same frequency at the same time. More specfficaUy, 
CDMA systems "spread" signals across a common communication channel by 
25 rr^ltiplyingeachsignalvamauma^espreadingcodesequence. The signals are men 
scrambled and transmitted on the common channel in overlapping fashton as a 
.composite signal. Each mobile receiver conela.es the composite signal w«h . 
r^ve unique despreading code sequence, and thereby extracts the signal addressed 
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d / e ^ 0fte ^~,o 8y c mpl „ y ea. at ,eas t sc ine si 8I1 ai S w h ic ll a re 

^^ earaesfiDmso,,Ksi8ml,i,l8 • 

™ for each mobile station (refcrred „ „ , ^ ^.^^ 
'eve. or SIR^). For exampIe , „ shown fa ^ ( _ ^ ^ ^ ^ 
mobtlestauons receive, respectively, mree signals from a _ CDMA 
con^unicauonband. Each of the signals has a corresponding energy associated 
■herewtth -name,y energy ,eve,s El. E2 and E3, respectively. Also, present on the 
connnun.ca.onbandisacer.inlevelofnoiseOO. For me firs, mobile station to 

E2. E3 and N must be above the first mobile, retired sigual-tc-interference tatio 
Hose skilled in the art will appreciate that sinnjar stations exist for tnobile 
— tnFDMAandTOMAsys^wnen^.^ g me effect of mobiles receiving 
^sonco.hannelsoradjacentcnannel, TTUs situation can be conceptualized as 
■Uustrated in Figure 2. Herein, base station BS1 is transmit^ to mobile station 20 
over a traffic channe, using . paIticular ^ ^ ^ ^ ^ 

1 stran Sminm g tom ob a esuti„n22on ttl esame ft e 1! „e n cy. Has, any signa! rays ' 
-e.ved by mobile station 22 from base station BS1 constitute interference which 

base station BS2. 

^""^^•'o-^erenceradoforagivenmobaes.adon.meene^ 

However, inching me energy associated with one mobile sudon increases the 
■nterference associated with other mobile stations, e.g., those assigned to co-channels or 
adjacent channels. As such, radiocommunicadon systems must strike a balance between 
<he destre «o provide good reception at each mobile station individually and the desire to 
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^mentatio .ofpowerco^**". <" 

• , , w .nation- (1) setting initial transmit power(s) at which the mobrle 

^ M mr decides to weight the criteria descnbed above. The latter 

„ ^i-.-•----•*--•-- ,, *"* ,Bi,,4 

^onon.hedown.inic.oapanicu^ 

^technique, ^.s-sys^s^yuseafixed.prede^^ 

^uansmi. power is aesc riWtaU .S.Pa«nt N o. 5 .487, 18 0 K ,Oh^ 

Lflce the technique employing fixed, initia! transmission power, there are ^so 

• H«i™l strength to estimate a downlink pathloss assocuted wth its 

«. ,w r^nlt in a less than optimal initial power 5cuu* 6 
estimate will contain errors that result in a 

h™« the sienal strength at which the mobile unit received its 
30 base station may subtract the signal sirens 



20 



25 
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transmissions from the Dower at u,hi^K 

base station's own ' . " "» ™ si **> art .he 

pathloss estimation impossible. ^ down,ffik . 

SUMMARY 

« ^-^^ drawbacks ^■tai.tio. „ f 

sterns are overcome by exemplary embodiments of*. • 

^ossestima.o.bo^e^ao^eToiriTZr^ 
accurate picture of me environment between tab 



30 



BRIEF DESCRIPTION OF THE DRAWINGS 
Tte foregoing, ana other, objects, features a*, advantages of the present 
— ---read.y^^^^J^- 
description . conjunction with the drawings in which: 



PCT/SE98/02330 



WO 99/34531 



-5- 



15 



20 



Fig „« 1 shows^exemplarydismbutiocofsip.a.energics^acc.MO,, 

band; 

Figure 2 illustrates the concept of co-channel interference; 

Figure 4 is a block diagram of a base station according to an exemplary 

embodiment of the present invention; 

FigureSisablockdiagramofamobUestationaccordmgtoanexemplary 

embodiment of the present invention; and 
present invention. 

DETAILED DESCRIPTION 

!n the following description, for purposes of explanation and not 

eje, various detans are provided bating to exempt natron and 
KC Jaues. However it wul be apparent to one s^ed in the art that the present 

are otnnted so as not to obscure the description of the present invenuon wrd, 
.hasesrauomo— « 



INSDOCID <WO 9934531A1_L> 



WO 99/34531 



PCT/SE98/02330 



e stations 



20 



-6- 

stations. These mobile ^ wU , ^ rKe . v£ sigmJs from ^ sc 

channei allocs measurements, to me u pl ink, mobile stations 1 , ^ 

5 ^^-ooiOO.inco^ rationwitharadionetworkcon(roiier 
m turn ,s connected to a public switched ^ 

Control of the mobile station's power level can be perform using known 
power confro, techniques. Forexample, the base station 100 can tneasure an uplink 

"ation. ^"ases.donu.encalcula^adesireopowerlevelforu.e.nobiles^on 
and compares me desired power level with the mobile „ ^ 
a change .s needed, men the base stauon ,00 orders me mobile station to change its 
output power. The mobi,e sution acknow.edge's the new power ,eve, so that the base 
station 100 knows the mobile station's current power level. . 

AS iliustiated in Figure 4, the base station 100 is equipped with a plurality of 
— rs U <omv three Emitters ,,a, 1Sb , 1Sc « fflustra[Ki „ ^ 
figure) for transmitting different data signal to a plurafty of mobile smtions via a 
«nsmiuer atnplifier 17 and an antenna 18. The reiative power level of each 
■ransmitied signal is determined by a power control unit ,4. As wil, be described in 
more d.tai, below, the power contro. unit 14 according to the present invention 
^nntnes an initial power at which to transmit to a mobile smtion based on an uplink 
pathloss estimate and. if available, on a downlink pathloss estimate associated with a 
connection to the mobile station. This detenninauon is made based, in pan on 
^uonreponedbymemobUestationtothebasestadon, which information is 
recetved on antenna 10, amplified by amplifier „. and processed by one of the 
recervers 12a - 12c. The power control unit obtains received signal strength 
"—en* from the one of the receivers ,2a-Uc renting to transmissions from a 
mobue station, as well as information renting to the transmit power used by the mobile 
station and the signal stiengm measured and reported b, the mobile station via for 
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exampie. input 101 if reiver 12c is being used. A regional processor 9 controls the 
overall operation of the base station 100. 

According to Figure 5, an exemplary mobile station MO (e.g., any one of MSI- 
4) is equipped with a receiver 22 which operates in a conventional manner to filter 
^-d— — * Afirs,decrfer24isprov,edfor 

LstationlO. intended for other mobUes wi*in ia ceU are .eceived ^d m a 

^transmissions to me base sation 100. Processor 31 receives mformaaon 

Tbe — fromthemobue 200 debase s»tion 1.0 aid used in e_g 
O^tialbaseslationpower — s ion as described below, are received m a 
7oT.ator34. A transmitter 32 receives the modulated signal. Based on the recent 

wished, ta^-.-^^-*^^^*^" 

or,hedynamicpowercor*o,dis^^ 

present appbam m . . Mtion is deBmune d m accordance wim me present 

tiansmit to any particular mobile station is aeieiuuu 
invention as will now be described. 
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-"tat Thedown,^^, . / f "* m ° b,,e «» «- the base 
™biie station Pms ^ ^ ~ the ammksioa 

*a«on (mnufactured „ y Telef0M]a] < ' «*■ RBS 884 base 

can be nade asing & foUow% 5 2 T »*. «ta pathl„ ss 

value. ^^^^fo^ribedco^pe^o,, 

station, as well as the identifier , ' 5m ° a 311(1 ** b ** 

Power ide,*^ by ^ * ^ * «* «*■« «** and «* ^ 
0 66 10 "««»«i»P«tep«hte,L which is 
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le^ighting can be accomplished by taking the greater of the two pathlosses as L. 

Ttennined b, adding the rmnhnum required signal strength recced by a mobue 
" ^padaoss. »- ^ — - — 

is illustrated in the flowchart of Figure 6. 

There^ats^^^mobUesutionrneasuresareceivedstpalscreng* 

related withabasestauon — „. Then, a, step it report, the 

„„ ,M to nower at which it is transmitdng to the base stauon, Next, the 
sigB al strengthandthepowerat rraivtog ^sions from Ore mobUe 

base station measures the strength at which it is receiving trans ^ 
, «=„ 620 Then having all of the information necessary, ft. sys«m estnna.es 

a traffic channel commence (step 650). 

A snienti„nedear fi er,somesy SB ms(e.g..AMPS),dono.prov 1 defor^ 

7 ^ For^typesofsys^.itisnotpossib^estima^edownln* 

invenuoncanbeappnedinv^iouscon^xts w" 0 ^ 0 ;* 
25 ^iocommunicanonsysum. Idle mobile stations may, for example, be^d* 

ntorohestaaprc^scommonlyreferred^asmobileassisudchanne. 

allocation (MAC A). 1^^^ xhese 
^ealrstof traffic — -^^^^li 
30 M em M .a P propria K fora.,oca,on»aparUcu 1 armobi,es^ona.ca 1 l-sen.p. 
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Ho- e , tom e OTnBcailaIsobeiisediiithe 

«*°*nMiSlo supply the value of s^. P ^ 
For e*amp,e, the aforeaescribed fw d 

^^^^^^^^^^^^ ^oj 



S ^^-^u«ca„ lKappliedathandofflo 
~powe rI eve, f „ rthem w bas e^o n ,,e.. [h e b a« stationtoww rr 
mde by ^ moMe sta(ion ^ ^ ^ 
« mobile-assisted handofT (MAHO) measurements) to supply a value for SS^ 

P«s wrH be the mob* station transmission ^ m ^ ^ ^ 

-de from the spe^c embodiments shown above without departing fro. the JZ 
^scopeoftbemvenuon. Wore. me invention shld it^ZT 

commensura* in scope with the following claims including eouivalen, thereof 
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, . A method for detent a transmit power for a transceiver in a 
^iocommuoication syaemcompmmgthes.eps of: 

measuring a tat received signal strength at a mobde stauon. 
.neasuring » second received signal streng* at a base statton; 
.snmadng a downlu* pathloss using said firs, received signal srreng* 

— r: rjrirc.— ---- 

uplink pathloss. 

2 ^^ofclai.l.whereinsaidstepofrneasuringsaidta.teceived; 

strength to said base station. 

3 ^n^ofclahn^heremsaids^ofmeasuringsaidsecond 

. --IT.™""-— 

a control channel. 

4 . ThemeWofclaiml.whereinsaids^ofdeternnnmg^r 

comprises: weighted combination of said 

detennining said transmit power based on a weigntea 

25 downlink pathloss and said uplink pathloss. 



NSDOCID <WO_9934531A1_L» 



WO 99/34531 



PCT/SE98/02330 



-12- 

5. The method of claim 4, wherein said step of deternnning further 
comprises the steps of: 

assigning a first weight to said downlink pathloss; 

assigning a second weight to said uplink pathloss; 

multiplying said estimated downlink pathloss by said first weight to 
generate a first weighted value; 

multiplying said up]fak ^ by ^ ^ 

generate a second weighted value; and 

adding said first and said second weighted value together to obtain a 
combined pathloss estimate. 

«• ^^odofclataS.whereinsaidstepsofassigningafctanda 
second weight further include the steps of: 

enmMcally deternnning errors associated with measuring said firs, and 
second recetved signal strengths and identifying said firs, and second transmit powers; 

assigning said first and second weights in accordance with said errors. 

bvta,/' , ^ me ^ 0fC,afa4 - WheretoSaidw ^^inadonisdctermmed 
by taking a .arges, of said estimated downiink pathloss and said estimated upiink 
pathloss. y 

8. TTe method of claim 1, wherein said step of estimating an uplink 
pathloss further comprises the step of: 

adding a compensation value for different reference poin* associated 



with 



measuring said second received signal srrengm and identifying said 



second transmit 



25 
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9 . The method of claim 1, wherein said step of measuring said second 
received signal strength at said base station further comprises the step of: 

measuring a signal strength of transmissions by said mobile station on a 
traffic channel prior to handoff. 

5 io The method of claim 1, further comprising the step of: 

transmitting an indication of said first received signal strength to said 
base station as part of a mobile assisted channel allocation report. 

11 The method of claim 1, further comprising the step of: 

transmitting an indication of said first received signal strength to said 
l0 base station as part of a mobile assisted handoff report. 

12. A method for detennining a transmit power for a transceiver in a 
radiocommunication system comprising the steps of : 

measuring a received signal strength at a base station; 
estimating an uplink pathloss using said received signal strength and a 
15 transmit power associated with said mobile station; and 

determining said transmit power using said uplink pathloss. 

13. The method of claim 12, wherein said step of measuring a received 
signal strength at a base station further comprises the step of: 

20 a control channel. 

14. Themethodofclaimawheremsaidstepofm^amngareceived 

signal strength at a base station further comprises the step of: 

measuring a signal strength of transmissions by said mobile sta«on on a 

traffic channel prior to handoff. 
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power further comprises the step of: 

adding said ^ uplink paIhloss M a ^ 

said mobile station. 

oowe ,1 ^ ° f daim 4 ' Wherei " MW "* ° f • «* — 

power further comprises the step of: 

for V, ^ Wei8hKd COmbina ' i0n " 3 mWmUm « 

for said mobile station. s 

17. A base station comprising; 

a receiver for receiving an uplink signal and measuring a signal strength 
associated therewith; and »rengtn 

a tntnsminer for transmitting downlink signals, over an air interface at a 

^^^^^^^^.^ 
transnut power used to transmit said uplink signal. 

18. Tie base station of data 17, wherein sa id value is also determined based 
upon a downlink pathloss. 

19. TTte base station of claim !8, wherein said value is dettrmined based 
upon a weighted combination of said uplink pathloss and said downlink path.cs, 
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Fig. 6 
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